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+DETAILED ACTION 

Status of Application 

Claims 1-20 are pending and presented for examination. 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in pubUc use or on 
sale in this country, more than one year prior to the date of appUcation for patent in the United States. 

Claims 1-2, 4-7 and 9-10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Green et al. (US Patent No. 4,991,521). These claims are drawn to a catalyst regenerator 
(apparatus) and any claimed process limitations are not given patentable weight unless they 
affect the structure of the apparatus. 

In regard to claim 1, Green et al. teaches a catalyst regenerator in Figure 1. The 
regenerator has a first section (12) in which spent catalyst enters and a second section (13) 
connected by an interface (13). The cross-sectional area of the second section is 15 to 90% of 
the average cross-sectional area of the first section [See Column 4, lines 19-22]. The limitation 
to oxidation of carbon to carbon monoxide and gas velocities etc represents a process limitation 
in an apparatus claim, and is therefore not given patentable weight. 
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In regard to claim 2, the Green reference shows a conical regenerator in Figure 1 . The 
horizontal cross section in this case would be circular. 

In regard to claim 4, the Green reference teaches the temperature in the first section (and 

therefore the temperature of the catalyst in the first section) is between 70°F to 700°F [See 
Column 9, lines 65-68]. This is a process limitation and is not given patentable weight. 

In regard to claim 5, Green teaches the catalyst flows between reaction zones as a 
fluidizedbed. See Figure 1. 

In regard to claim 6, the Green reference teaches withdrawing the regenerated catalyst 
fi-om the first section via line 20 in Figure 1 . 

In regard to claim 7, Green teaches additional oxygen is added in the second section [See 
5 in Figure 1]. 

In regard to claim 9, Green teaches at the top of the second zone the temperature is in the 
range of 900°F to 1100°F [See Colimm 10, lines 3-4]. This is a process limitation and is not 
given patentable weight. 

In regard to claim 10, Green teaches spent catalyst is admitted to the regenerator via line 
3 in Figure 1. 
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Claims 13, 16-17, and 19 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Green et al. (US Patent No. 4,991,521). These claims are drawn to a method. 

In regard to claim 13, Green et al. teaches a combustion process for removing coke from 
a catalyst. The regenerator (Figure 1) used for this process has a first section (12) in which spent 
catalyst enters and a second section (13) connected by an interface (13). Carbon monoxide (a 
combustion product from the first section) is completely afterbumed to CO2 [See Column 5, 
lines 19-22]. Gas velocity in the first secfion is 10-50 ft/s and gas velocity in the second section 
is 0.05 to 4 ft/s [See Column 10, lines 28-45]. The temperature in the first section (and therefore 
the temperature of the catalyst in the first section) is between 70°F to 700°F [See Column 9, lines 
65-68]. At the top of the second zone the temperature is in the range of 900°F to 1 100°F [See 
Column 10, lines 3-4]. 

In regard to claim 16, the Green reference teaches the residence times in the regenerator 
may range from 1 to 20 min, depending on the particular regenerator design and operating 

conditions [See Column 10, lines 56-59]. The regenerated catalyst is withdrawn from the first 
section via line 20 in Figure 1 . By teaching the residence time of the catalyst and method of 
removing, the Green reference inherently teaches transfer of all of the catalyst through the 
system. 
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In regard to claim 17, Green teaches additional oxygen is added in the second section 
[See 5 in Figure 1]. 

In regard to claim 19, Green teaches an inventory of fine catalyst is continuously cycled 
between a cracking reactor and a catalyst regenerator. The spent catalyst is admitted to the 
regenerator via line 3 in Figure 1 . 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3 . Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 
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Claims 3, 8, 11-12, 14, 18, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Green et al. (US Patent No. 4,991,521) in view of Scott (US Patent No. 
4,313,848) 

In regard to claim 3, the Green reference teaches the cross-sectional area of the second 
section is 15 to 90% of the average cross-sectional area of the first section [See Column 4, lines 
19-22]. This satisfies the relationship between the diameters of the two reaction zones. The 
Green reference does not disclose the relationship between the heights of the two sections. 

Scott et al. teaches the height of the upper section of the regeneration zone containing the 
bed of regenerated catalyst must be sufficient to permit essentially complete combustion of 
carbon monoxide in the regeneration gas stream in contact with the coke free catalyst [See 
Column 6, lines 48-52] 

One of ordinary skill in the art, at the time of Applicant's invention, would be motivated 
to optimize the height of the upper and lower sections of the regeneration zone like shown in the 
Scott reference in such as reactor as disclosed by Green to reach a level of complete regeneration 
of the catalyst by combustion of coke to carbon monoxide. This particular parameter 
(regenerator height) is recognized by the Scott reference as a result-effective variable, i.e., a 
variable which achieves a recognized result, and therefore the determination of the optimum or 
workable ranges of said variable might be characterized as routine experimentation. In re 
Antonie, 559 F.2d 618, 195 USPQ 6 (CCPA 1977). See MPEP 2144.05 II-B. 
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In regard to claim 8, the Green reference does not disclose the amount of oxygen- 
containing gas received in the first section but does disclose the effect of excess oxygen and 
temperature on calculated equilibrium NOx emissions in Figure 3. However, this is a process 
limitation in an apparatus claim and is given little patentable weight. 

Scott et al. teaches an amount of free oxygen is infroduced sufficient to react 
stoichiometrically with all of the coke carbon in the catalyst to form carbon monoxide and 
restricted to an amount less than needed to react with coke to form carbon dioxide [See Column 
6, lines 55-65] 

One of skill in the art, at the time of Applicants invention, would be motivated to provide 
equal to or less than the amount of oxygen required to convert the carbon to carbon monoxide in 
order to avoid NOx production from NOx precursors in the catalyst. [See Green, Abstract or Prior 
Art] and it is desirable to bum carbon monoxide as completely as possible within the catalyst 
regeneration system to conserve heat [See Scott, Column 1, lines 45-47]. 

In regard to claim 11 , the Green reference fails to teach a catalyst to convert carbon 
monoxide to carbon dioxide in the second regenerator section. 

Scott teaches the use of a carbon monoxide combustion-promoting metal [See Column 5, 
lines 31-33]. 
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One of ordinary skill in the art, at the time of Applicant's invention, would be motivated 
to include a catalyst like that taught in Scott in the apparatus disclosed in the Green reference to 
enhance the rate of carbon monoxide buming [See Scott, Column 5, lines 41-43] 

In regard to claim 12, Green et al. teaches a catalyst regenerator in Figure 1 . The 
regenerator has a first section (12) in which spent catalyst enters and a second section (13) 
connected by an interface (13). The cross-sectional area of the second section is 15 to 90% of 
the average cross-sectional area of the first section [See Column 4, lines 19-22]. 

The Green reference does not disclose the relationship between the heights of the two 
sections. 

Scott et al. teaches the height of the upper section of the regeneration zone containing the 
bed of regenerated catalyst must be sufficient to permit essentially complete combustion of 
carbon monoxide in the regeneration gas stream in contact with the coke free catalyst [See 
Column 6, lines 48-52] 

One of ordinary skill in the art, at the time of Applicant's invention, would be motivated 
to optimize the height of the upper and lower sections of the regeneration zone like shown in the 
Scott reference in such as reactor as disclosed by Green to reach a level of complete regeneration 
of the catalyst by combustion of coke to carbon monoxide. See MPEP 2144.05 II-B. 
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In regard to claim 14, the Green reference teaches the cross-sectional area of the second 
section is 15 to 90% of the average cross-sectional area of the first section [See Column 4, lines 
19-22]. This satisfies the relationship between the diameters of the two reaction zones. The 
Green reference does not disclose the relationship between the heights of the two sections. 

Scott et al. teaches the height of the upper section of the regeneration zone containing the 
bed of regenerated catalyst must be sufficient to permit essentially complete combustion of 
carbon monoxide in the regeneration gas stream in contact with the coke free catalyst [See 
Column 6, lines 48-52] 

One of ordinary skill in the art, at the time of Applicant's invention, would be motivated 
to optimize the height of the upper and lower sections of the regeneration zone liice shown in the 
Scott reference in such as reactor as disclosed by Green to reach a level of complete regeneration 
of the catalyst by combustion of coke to carbon monoxide. See MPEP 2144.05 II-B. 

In regard to claim 18, the Green reference does not disclose the amount of oxygen- 
containing gas received in the first section but does disclose the effect of excess oxygen and 
temperature on calculated equilibrium NOx emissions in Figure 3. 

Scott et al. teaches an amount of free oxygen is introduced sufficient to react 
stoichiometrically with all of the coke carbon in the catalyst to form carbon monoxide and 
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restricted to an amount less than needed to react with coke to form carbon dioxide [See Column 
6, lines 55-65] 

One of skill in the art, at the time of Applicants invention, would be motivated to provide 
equal to or less than the amount of oxygen required to convert the carbon to carbon monoxide in 
order to avoid NOx production from NOx precursors in the catalyst. [See Green, Abstract or Prior 
Art] and it is desirable to bum carbon monoxide as completely as possible within the catalyst 
regeneration system to conserve heat [See Scott, Column 1, lines 45-47]. 

In regard to claim 20, the Green reference fails to teach a catalyst to convert carbon 
monoxide to carbon dioxide in the second regenerator section. 

Scott teaches the use of a carbon monoxide combustion-promoting metal [See Column 5, 
lines 31-33]. 

One of ordinary skill in the art, at the time of Applicant's invention, would be motivated 
to include a catalyst like that taught in Scott in the apparatus disclosed in the Green reference to 
enhance the rate of carbon monoxide buming [See Scott, Column 5, lines 41-43] 

Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Green et al. (US 
Patent No. 4,991,521). 
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In regard to claim 15, Green teaches the temperature in the first section is between 70°F 
to 700°F [See Column 9, lines 65-68]. At the top of the second zone the temperature is in the 
range of 900°F to 1100°F [See Column 10, lines 3-4]. 

It would have been obvious to one of skill in the art, at the time of Applicant's invention, 
to operate the process taught by the Green reference in the claimed temperature ranges because 
in the case where the claimed ranges "overlap or lie inside ranges disclosed by the prior art" a 
prima facie case of obviousness exists. In re Wertheim, 541 F.2d 257, 191 USPQ 90 (CCPA 
1976); In re Woodruff, 919 F.2d 1575, 16 USPQ2d 1934 (Fed. Cir. 1990). See MPEP 2144.05 - 
I. 

Conclusion 

Claims 1-20 are rejected. 
No claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JENNIFER A. SMITH whose telephone number is (571)270- 
3599. The examiner can normally be reached on Monday - Friday, 8:30am to 5:00pm EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jerry Lorengo can be reached on (571)272-1233. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained trom the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Jerry A Lorcngo/ 

Supervisory Patent Examiner, Art Unit 1793 

Jennifer A. Smith 
July 24, 2008 
TC 1793 
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